Electrical stimulation of the amygdala modifies the negative feedback effect of glucocorticoids on the adrenocortical responses to stress.
The amygdala (AMG) plays a facilitatory role in the hypothalamic-pituitary-adrenal (HPA) axis. The effect of the AMG on the negative feedback exerted by glucocorticoids (GC) is not clear. We investigated the effect of repeated electrical stimulation of the AMG on the feedback action of GC upon the adrenocortical (AC) response to stressful stimuli. Rats received electrical stimulation into the central amygdalar nucleus once daily for 4 days. At days 5 and 12 after the onset of stimulation, rats were treated with dexamethasone (Dex) or vehicle and were exposed to either photic or acoustic stress stimuli, and serum corticosterone (CS) was measured. In another group of rats, we measured the binding of Dex to the hippocampal cytosol at 5 and 12 days after the AMG stimulation. At 5 and 12 days after the onset of stimulation or a sham control, stress increased the serum CS level. In the sham group, Dex completely inhibited the CS response, but at 5 days after stimulation, it was significantly less effective in doing this. At day 12, Dex was as effective as in the control group. AMG stimulation delayed the return of CS response to basal levels and caused a significant decrease in the binding capacity of Dex to hippocampal cytosol. Electrical stimulation of the AMG caused a transient impairment of the feedback action of GC upon the stress response. This effect may be due to the decrease in hippocampal corticosteroid receptors. This suggests that the impaired GC feedback caused by AMG stimulation may be involved in the facilitatory effect of the AMG on the function of the AC axis.